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W«, West Laboratories, Inx., a carporar 
lion organized and existing under tie laws of 
the State of New York> United States of 
America, located at 42—16, West Street, Long 

5 Island City, State of New York, United States 
<rf America, do hereby declare the invendcn, 
for which we pray that a patent may be granted 
to lis, and the method by whidi it is to be 
pcrfooned, to be particularly desaibed in and 

10 by the fdlowing statement:— 

The present invcntirai is concerned with 
germicidal preparations of the type efficacious 
in relatively dflute aqueous solutions. 

As conducive to a clear understanding of 

15 the invention, it is noted that since iodine has 
but sli^t solubility in water (0,29 grams per 
liter), much of it will prompdy^ precipitate 
upon' dilution with water from iodine solutions 
thereof in those common iodine solvents that 

20 are miscible with water such as acetone^ cdiyl 
alcohol^ niethyl alcohoU glycols and glycerols. 
Of course iodine will pass to not more than 
the above mentioned extent into water from 
solutiodi in water-immisciblc solvents such as 

25 carbon tetrachloride, benzene and ether. Most 
anionic and canonic surfactants tend to react 
with iodine, resulting in water insoluble pro- 
ducts and so have proved to be generally 
unsatisfactory as iodine solvents. 

30 It is among the objects of the invention to 
provide a germiddal preparation of the above 
type in the form of a powder, concentrate or 
solution that is economical, yet thoroughly 
efficacious, which incorporates as the main 

35 gcnnicidal agent a large projjortion of 
elemental iodine that is and remains relatively 
stabilized to reactants generally, in aqueous 
solution of any dilution, and to the action of 
any microorganisms to which the preparation 

40 is applied, is prompdy rendered effective, but 
substantially only to the minute extent neces- 
* sary ior germicidal action and is yet relatively 
^ • non-tcmc orally and dermatologirally. 

Thocq^h neither pdy|H-opylenc axidcj ncr 

45 polyediylene oxide, rc^dlcss of die degree of 

[Price 3s. 6d,] 



its polymerlzadon, will solubilize iodine in 
water to any marked degree, the invention is 
based on the surprising discovery that certain 
chemical combinations of polypropylene and 
polyediylene oxides may be rendered service- 
able as unprcccdcntcdly excellent water solu- 
bilizing agencies for elemental iodine. 

More particularly the invention is based 
upon the discovery diat such utility resides 
in a dass of non-ionic surfactants characterized 
by a hydrophobic group consisting of propy- 
lene oxide polymerized to polyoxypropylene 
glycols and dien reacted with ethylene oxide, 
whkh latter are polymemed to hydrophylic 
groups of polyethylene oxide chains, 

Compositim of die character set forth are 
a product of Wyandotte Chemicals Corpora- 
tion of Wyandotte, Mictag^ and are desig- 
natai by the term " Plurooics a term which 
in the interest of brevity will be hereinafter 
used in the spedfication to identify such com- 
positions. T^ese Compositions have been dis- 
closed and claimed in Briti^ Patent Specifica- 
tion No. 731^603 and defined therein as comr 
pounds according to die fc^mula HO — 
(C3HP),(C3HeO),(C,H,0).,— H where y 
eqi^ls at least 15; and (CsH^O)^^.^' equals 
20—90% of die total weight of the compound 

When it is attempted to efiFcct sdutiisn of 
iodine in a liquid Piurooic by the application 
of heat, the iodine vaporizes in part, and the 
rest, far from entering into solution^ combines 
chemically therewith to spKt the Pluronic 
molecule, impairing its solubility in water and 
its detergent actioru When^ on the other hand, 
it is attempted to dissolve large amounts (rf 
iodine in such Pluronic at low temperature by 
resort to agitadon for instance, not only is the 
rate of solution too slow for commercial utility, 
but the residtant cloudiness generally occur- 
ring upon dilution in tap water suggests 
precipitation radier than solution. 

If the iodine were once brought into solu- 
tion in the Pluronic it would be released by 
contact with microorganisms, and would not 
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,^prfabl^^ms^gpst¥iDt6xy^ 

-la general^ the add used in dissolviS^^odine.- Pluronic F^gfwiuch is^4^1id oiWfonn 1 
^^^^v ^ ^^^^ ^^^^ O.SC^t room ^mperafu^; hav!||tf halop^PlndeCS 



* — 7. ^, "vr — j^^^ ^'^ auwiu i^u-ucraLurc, navin^ta naiopnor^ index ^ 

> 3 per cent and not more than 3 per cent and"-^- of 10. Hutonic £^62 if? fiquid 

™^ .1,^^^ r""-^ by weight erf the con.,, of polypropylene oxide an$ ethylene^ dxlde, the 
centtate and the solution of the iodine should .polypropylene oxide group having a mok(kar ^' 
be effected jn the P|uromc ,pnder; feitadon a^eight withi#hc range of 15J>J^to^S& ^ 
M^'^^ino^'^ ^ 7S>e.^preferabl5^he condcntaS contaiSng frc^^Oll^Sl 

abOTit 60 C ^ cent by weight of etliylene oxide. Pliironic' IOC 

ccT-VT t?°^J?^^^^, definition, the teniit L^4 is a liquid condensate of polypropylene 

Halophor has been ccaned and is hereafcei<^ oxide and cdiylene 'oxide, the poWopvlene ^f^^Ite^ 
used; to.^ compound that greatly^:- oxide group having a molecular weight \wthin - 

increases the solubility of and tends to stabilize, ; the range of 1501 to ISOO and tbe condensate 
. . containing frora 40 to 50 per cent by weight 

of ethylene oxide. Pluronic L— 44 is a liquid 
condensate of polypropylene oxide and ethy- 
lene oxide, the polypropylene oxide group 
having a molecular weight within the range of 
ICOl to 1200 and the condensate contaniing 
from 40 to 50 per cent by weight of ethylene 
oxide. Pluronic F— 68 is a condensate of 
polypropylene oxide and ethylene oxide in the 
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-lodme; m aqueous systems to reactants othei^? 
than inicroorgatiisms. ^ 
"Halqjhor Index" is defined and herein--; 
after used to define the iodine capacity of the 
halophor or the maxunum percentage by 
weight of iodine in the resultant halophor- 
iodine complex, that will give a clear solution 
in :water at: 22° C. to any dihition. The 

crystals of iodine precipitating from the solu- i.-vF^"FJ^^-^i- ^^uc iuiu emyiene oxiae m me 
tion mdicates when the halophor index has forni of flakes, the poiipropylene oxide group 
oeen exceeded. ^ ^ having a molecular weight widiin the ran^e of 

Pluromcs are made m a wide variety of 1501 to 1800 and the condensate containing 

from 80 to 90 per cent by weight of ethylene 
oxide. ' : 

In commercial practice!;' the germicidal pre- 
paration of the present invention^ i^^^^ be 12C 
marketed in botdes or dgtos in ve^ 
aqueous solution, for which purpose 5 to 25 
„^ per cent, preferably about^^lO to 15 per cent, 

tmg action, detcrgency, foaming property and^r^^' pf isoprbpylalcohol is incldded in the concen- 
hygr^scopicity, otiier physical andyixate to assure easy and rfpid dilution?-' 125 



^ le use'of j distiUed water; as the diluent is hi, 
momicalM^^nfeasible in-most applibtions, 4* 

^_^-:the:^kf cff tai{#ater, an<SyS.'of > 
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(1) the molecular weight of the hydrophobic 
group, the group (QH,0)^ in the foregoing 
formula^ and (2) its weight ratio to the hydro- 
phyiic group, the groups (aH,0);,+^' hi the 
foreging formula^ which weight and ratio are 
controlled by the maaufacturer to predeter- 
mine the desked characteristics, such as wet 
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from iti '^m^ is r gennidd^- 
the characten§i^.pf " Piuranics "is 
certain' o^^liksb^ of <l;cmperaturc 
[don in '^itexj cloudy solutions 
^restd£t Ittie addidon to Isudh solution of a 
n(»iyl-phenol ediylene oxide that has prefer- 
ably, from about 8 to 9 mols of ediylene 
oxide per mol of nonyl - phenol whidx 
is sold by General Aniline & Kim 
Corporation of America under the trade name 
"Antarox (Registered Trade Mark) A— 400", 
results in a clanficadon of the sdudon over a 
wide range of temperatures. The Antarox A — 
400 is itself a carrier or complexing agent for 
iodine, and when employed with a Pluronic 
iodine forms a composition in which the iodine 
is complexed with and carried by both the 
Pluronic and the Antarox A — 400. In other 
words the addition of such Antarox A — 400 to 
the composition gready widens the range of 
dilution with ortoiary tap water in which a 
clear solution is attained. For example, where 
a Pluronic iodine solution of a given concentra- 
don remains clear, say in the range of 20° to 
50** the addition of sufficient Antarox A — 
400 would both decrease the lower limit of 
such temperature and increase the upper limit, 
say to cover a range in which the solution 
35 remains dear, at from 10** to 65** C. or, for 
any given temperaturq, the addition of the 
Antarox A — 400 component substantially 
decreases the dilution (generally in the ratio of 
approximately 10:1), in which no cloudiness 
40 will ocur. 

The use of Antarox A — 400 as an additive, 
attains yet another advantage, in that it 
improves the objectionable coulding of die 
composition induced by the addition of special 
45 ingredients, such for instance, as anaesthetics, 
illustratively the anaesthetic Cyclofoim 
(Re^stered Trade Mark) (isobutyl para-amino 
benzoate). 

" Anmrox A— 400 " is a single ring benzene 

50 compound widi a polymer averaging eight 
ethylene oxide groups, each ethylene oxide 
group of the formula 0(CUzCHfi}—Kj 
attached in one position to the ring, and with 
a nonyl group in the metaposition on the ring. 

55 According to another feature of the inven- 
tion, solid, water soluble compositions inert to 
iodine under conditions of use and that serve 
as protective agents for the iodine may be 
added in order (1) gready to extend the halo- 

60 phor index, (2) to reduce the cost of the pro- 
duct, and (3) to render possible the preparation 
of die ultimate Pluronic iodine composition in 
the form of a stable^ dry powder, rather dian a 
concentrate. For this purpose, it is desirable 

65 to use (in order of preference) urea nitrate. 
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J^j^^eia^^xxlcj^ or lir^. Ea^ of jcb^ 
tdic. i qctc^^ TwU protdcle 

iresulte . addic 'i^fction in' aqueous sobatiDn wjth di^?t 
excebtiQii^'gf mit^o attain viidry^f^"* 

* sodfrah Scid"^ sa^ate, citnc aidid 0£ ,xszca 
should be 70 per cent or more , of the £bal 
product. ; ' v rj^v 

A few examples will now be given of 
genniddal composidons according to th^ 
invention, the parts bebg by wd^: — 
Example I 

CONCaENTRATE FOR CLEANING SANITAJtT 
EQUIPMENT 

Parts 

Pluronic L — 62 ----- 44 
Hydrodaloric add (30% to 35%) ,5 to 3 

preferably 2 
Iodine - - - . up to 17 
Isopropyl alcohol (99%) - - 5 to 25 

pr^erably 15 
To this composition may be added 5 to 25 
parts, preferably 20 parts, of Antarox A— 400. 
The concentrate thus prepared has a density 
of about 1.12 and a cost of litde more dian 50 
cents per pound. 72 fluid ounces of the con- 
centrate when added to 100 gallons of tap 
water, goes into solution very readily and 
makes a commerdally saleable product of 0.6 
per cent of concentrate in water. 

For making tht concentrate, the Pluronic, 
add and iocfiie ingredients are mixed in a 
stainless steel kettle and heated to from 45" C. 
to 75 C, preferably to about 60"" C, 
while agitating the mass until all the iodine 
is in solution, the heating expediting the solu- 
tion and hdping to stabilize die final product. 
After the iodine is all in solution, die Antarox 
A — 400 may be added and the mixture then 
cooled to about 40'* G, whereupon the isopro- 
pyl akohol is added, die solution becoming 
homogeneous after about five minutes of mild 
agitation. 

The Antarox A— 400 would be omitted if 
die solution were sold in concentrations con- 
siderably exceeding 1 per cent or if the doudi- 
ness were not objectionable for any particular 
use. Antarox A — 400 in amount less than 
above indicated, woidd be less efficacious in 
avoiding doud foirmation. 

With an acid content of less than .5 per cent, 
a reduced proportion of the iodine is available 
as germidde and if the acid content is above 3 
per cent die doud point is adversdy affected. 
Control of the acid content thus avoids impair- 
ing the stability or eflSdency and clarity of the 
final product 

The concentrate described will titrate 13 per 
cent pIuG or 750 ppm of free iodine widi diluted 
commerdal product above mentioned, which is 
available for its genniddal action. If main- 
tained at about 130*" F. for more than three 
weeks, the iodine content will drop to about 
500 ppmy primarily due to d^e much higher 130 
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Distilled u-atef ~? , 

-?The ioHine content shoulc^f coi 
, exceed the Iialophtxr index;' : 



to 15. ■: 
<:terably ' 10 ■ 
jolyetiix^lehe glycol ] 
K-6000 lolidij&es tKe , 
Without detractiog 
?lie&uc^ properties of the 

fpf Sulphur serves to mask the 
herwise objectionable brownish colour 
(^toed bythe iodme;-'--' ' 
■^ e Pluronic F— %8 which is a solid flake 



The Pluronic^ iodine and acid Ve miKcd as :'_r^^sentially j^ot a^*^:^dctcrmincd molecular 
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in Example J to dissolve the iodine. 



, weight of ^ ithe hydfrophobic group and 



.VTfac cy^oform 'and AHtarox A— 404i&e;C"pl®|^^^ hydrophylic group 

mtc.^r^^^ «MArrtr>trT oirj^i^T *^'^''^'^'^"*^ilr*respeet^e^^^ by hearing to 
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issolved 'te isoprdpyl alc'Sffl. 
'" The two mixtures thus prepared are com- 
bined and:maintained at-25:° C. to 40f^Cy 
preferabiy^at about 30^ ' G;j:;.Tvhcreupon :lhe 
disdiled w^ater is.added. ' > - if- 
One ounce of the solution to one quart of 
water provides a gennicidal sdution for sick- 
room utensils^ feminine hygiene iind the like.- 
Example in . 

BINTSE FOR DISHES AND KITCHEN OTENSILS 

•; t ftirts 

Phosphoric acid (42%) 



100 



Pluronic E — 62 
Pluronic L — 64 



- 45to75 
preferably 60 : 

- - 25 to 45 
preferably 



Iodine 



Hydrochloric acid (cone.) 



Isoprcpyl dcohol - 
Wlater -* - n 



preferably 

preferably 
I ■ - — 
preferably 



35 
25 to 45 
35 • 
5 to 15 

10 
lto4 
> 2 
60 to 100 
'^80 



^ 80 



preferably 

^ - 6Clff tQ 900 
preferably 780 
With the use of the two different Pluronics 
above indicated, the solution remains sfibstan- 
.tially clear under high^^dilution even in the 
*absence i£ anylAntarox'^A — 400, 

i^. v ^ ..'_j_r„. fissentiaWas a* 



about 45"* whereupon the iodine is dis- 
solved by mixing therewith. Then the Garbo- ^ 
:^h^m fiafie foraxis? dissolved dierewith, widi 
additional 'heating if necessary.. The resultant . 
mass is then milled into the remaining comr 
porients of - the soap which is thereupon 105!.; 
extruded in conventional manner to bar stock 
and cut into cakes. 

The soap stock could be of any of numerous 
commercial types, preferably of low moisnire 
content^ such as the hard taUow type. 
Example V 
Oral Lozenges 
Such lozenge prepared with any of the usual 
components of sugar, water and flavoring 
matter may have incorporated therein 1.0 to 
5.0%, preferably about 3.0% of Pluronic 
F — 68 which has incorporated therein, in the 
manner set forth in Eaxraple-IVj -0.1- to-0,5v 
preferably 0.2% iodine, ^vith the efEective 
germicidal action noted and widiout impair- 
ing the taste or inducing any toxic effect. 
Example VI 

DRY GERMICIDAL COMPOSITION 

. ;v Parts 
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riurpnic F^$8' - -^if - - . . - ^ 
;V^^ .^^^f*^ '"preferably 
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iimcx of iodine indi icspoct to the Pluronic 
may be exceeded somewhat wxcfaout ensuing 
senoiis consequences following dUution in 
water. However, it is in general preferred to 
keep the iodine conrent witliia the haiophor 
index. 

The foregoing composition is a free flowing 
dry powder and by reason of i£s large, content 
of ureanitrate is of low cost 

While Pluronic F — 68 is at presoit pre- 
ferred, it is understood that other Pluronics 
which are solid at room temperature may be 
suitable for the purpose. 

All of the compositions according to the 
present invention arc readily soluble in any 
tap water to bring the Pluronic component 
with the free iodine therein into aqueous solu- 
tion, without loss of iodine, but wiii ready and 
effective release in the presence of micro- 
organisms of only so much iodine as is required 
for effective and economical germicidal action. 
The composition is relatively non-toxic orally 
and dennatologically and loses very litde 
iodine cither by precipitation or vaporization. 

WHAT WE CLAIM 1S:~ 

1. A germicidal composition comprising a 
nooionic carrier-iodine complex in the form 
of a solution of iodine with the nonionic carrier 
whcrem a portion of the total iodine is 
chemically bound to said carrier and the major 
portion of the total iodine is loosely bound to 
said carrier and ritratable as free iodine, said 
carrier being a compound of the formula 
HO(C,H,0), (C^,0), (QH.Oy— H where 
y equals at least 15 and (CaH^O)^^' equals 20 
to 90% c£ the total weight of said compound, 
and the total iodine present in said complex 
being within a range having as a lower lirnjr 
the amount to provide a gennicidally effective 
quantity of loosely bound titratable iodine and 
as an upper limit about 28% fay weight of said 
complex, 

2. A germicidal composition as defined in 
Claim 1, containing about 0.5 to 3% of an add 
compatible with i<^ine and with said nonionic 
carrier. 

3. A germicidal composition as defined in 
Claim 1, containmg about 03 to 3% of hydro- 
chloric add 

4. A germiddai composition as defined in 
Qaim 1 wherein the group iCJ3.fii)j has a 
molecular wdght within the range 1501 to 
1800. 

5. A germicidal composition as defined in 
Cfedm 1, wherein the group (CJI^O\ has a 
mciecular wdght within i£e lange 1501 to 




iddal composite as du. 
— ^ jerem thc group (QHeO) 

MsoDifadliyr^ro^^ 

40% « 56W% cfPS c^ ^ 

7. A germiddai bompc^ician as , defined in 
.Claini^l, \diefein the grcuSp (C,H,Ofcvhas a 
moleculair iv^ wi^tbin 4e ' range to 
1800 and the groups (CiH^O)x^v comprise 
80% to 90% by wdght of die compound 

8. A germiddai compositi(Hi as defined in 75 
Claim 1, containing in combination with said 
complex a lesser amount of a second complex 

of iodine with nonionic carrier, wherein die 
nonionic carrier is nonylphenol ethylene oxide 
condensate containing 8 to 9 mols of ethylene 80 
oxide per moi of nonylphenol. 

9. A germiddai composition as defined in 
Claim 8, wherein the carriers in said two com- 
plexes arc present in proportion of about 5 to 

25 parts by wdght of the second named carrier 85 
to each 44 parts by wdght of the first named 
carrier. 

10. A germicidal composition as defined in 
Claim 1, wherein said comples: is assodated 
with a water sohible diluent which is inert with 90 
respect to said complex. 

11. A g^middal composition as define in 
Claim 10, wherein sdd diluent comprises iso- 
propyl alcohol. 

12. A germiddai composition as defined in 95 
Clahn 10, wherein said diluent is a solid. 

13. A germiddai composition as defined in 
Claim 12, wherein the soUd diluent is one pro- 
viding an acidic solution in water, 

14. The method of preparing a complex of lOO 
iodine with a nonionic carrier of the formula 
.HO (C,H,0), (QH,0)y (QHpy— H where 

y equals at least 15 and (Cja^OW equals 
20 to 90% of the total wdgjit of said carrier, 
that comprises mixtog said carrier with an 105 
amount of elemental iodine to provide not 
more than about 28% iodine in die resulting 
complex in the presence of an acid whidi is 
inert to iodine and agitating the mass while 
heating to a temp€aanire of about 45" to 75" lio 
C. until aU the iodine is dissolved 

15. The method of preparing a complex of 
iodine and nonionic carrier of the formula 
HO(CAO), (C,H,0)^ (QH,Oy-~.H where 

y equal at least 15 and (C^H^tOW equals 20 115 
to 90% of the total wei^t of said carrier with 
an amount of elemental iodine to provide not 
more than about 28% iodine in the resulting 
complex in the presence of hydrochloric add, 
and agitating the mass while heating to a tem- 120 
perature of about 60® C, mitil all the iodine is 
dissolved. 
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